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varieties of which have 1) a sinus that broadens in the anterior part 
of the ventral valve, 2) a strongly beaked ventral valve, and 35) 

rather thin ridges, The specific content and course of development 

of Choristites mosquensis in this region are the same as in the 

central part of the Russian platform. The group thrived in Podol'skoye 
time and died out at the end of the Myachkovo interval. But at the 
time that this group was the principal form in the Moscow basin, 

other varieties were also present, whereas in the Archedinsko-Donskoy regim 
the group was not only dominant, other forms (Choristites priscus 

and CG, trautscholdi) were extremely rare. The general character of 

the sediments, their thickness, and also the fossil content show 

that the Carboniferous deposits of this region are of the platform 
type and should not be considered transitional to the Donets type. 
However, the path of migration for the fauna through the Middle 
Carboniferous connection between the Donets sea and the seas of the 
central and eastern regions of the Russian platform passed through 

the southern part of the Don-Medveditsa uplift zone. There is 

reason to believe that at the end of Moscovian time there was a small 
general uplift of the Voronezh massif, but this view needs support 
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by further comparative lithologic and paleontologic studies in the 
Carboniferous of the region of the Moscow basin and the Don-Medve- 
ditsa uplifts. The paper has seven tables and a bibliography with 
53 references, 
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Geologicheskiy, 1957, # 6, pp 133-135 (USSR) 


ABSTRACT: - In April 1957, the All-Union Scientific Research Geological- 
Survey Petroleum Institute (VNIGNI) called a meeting dedicated 
to the stratigraphic problems of the lower part of the Lower- 
Carboniferous system. 

The author cites the stratigraphic scheme accepted by the 
meeting and proposes some correlations between the subdivision 
of the European USSR of this scheme with the corresponding 
formations in Western Europe, basing his suggestions on the 
comparison of paleontological data. 
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The Upper-Kizelov Strata Near Buzuluk,-Chkalov Province. 2-h.47/61 


less silicified, little loam material.Similar limestones, credoninant- 
ly organogen-detritus containing,with 45-60% organic relics.Anong 
them foraminiferae,ostracodae,Crinoideae and ostracode splinters as 
well as pieces of tubular algae.In th upper part secondary dolomi- 
tes occur with numerous single corals and bits of Crinoideae; 374 
packet,21 m thick,consiats of grey limestone of all shades,mostly re- 
crystallized;numerous pats of fine-grained carbonate(?algae) and len- 
tils of black flint. “n the limestone a rather abundant fauna, however 
with few species,as above,is reprsented.Among the foraminiferae those 
with few windings as well such with a high number of windings are 
predominant.4th packet,24.74 m thick, consists of limestone,at the 
bottom with few intermediate layers of secondary dolomites,and thin 
layers of dark-grey siderites and black flint.Lime is grey, predomin- 
antly containing organogen-detritus,consisting of algae-Crinoideae, 
unevenly dolomitized in layers silicified.Dolomite ig light-and dark 
~grey to almost black,highly recrystallized,calcareous at the bottom, 
Pyritized,solid,on the top with rare incorporations of bluish-grey 
anhydride.The organic relics,here only appear, sporadically give evi- 
dence of the secondary nature of the colomite.Fauna of foraminiferae 
has become very poor with the same arrangement of groups as in the two 
following packets.Coralindeterminable owing to bad conservation.In 
the overlying layer pf this packet the modification of the combination 
of the foraminiferae and brachypoda.Ostracodes are present in several 
intervals.5th packet,24 m thick;separates according to the relief of 
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its fauna.Lithologically not very different to the 4th packet. Lime- 
stone highly recrystallized.Fine-and small-grained calcite and less 
lump-shaped micro-grained carbonate Serve as cement.Among the brachy- 
poda the Chonetes dalmanianus,which is characteristical for the 3rd 
and 4th packet, here only appears sporadically.The most numerous ure 
Megachonetes zimmermannt and Pustula cf.pixidiformis.At the bottom 
Spirifer-species and in an intermediate layer Cacrinella aff. and ata 
as well as frequent orthothetines-relics were found.In different 
depths corals(5 species) and ostracodes(5 spedies) are numerous. The 
6th(terrigene )packet, 47.84 m thick,is composed of alternating marls, 
argillites,dolomites,and lime-loams, loamy limestones as well as do- 
lomites and in the top contains intermediate layers of flints and si- 
derites.In the avoss-section argillites are predominant.In some argil- 
lites intermediate layers there are relics of corals, brachypodouses, 
pelecypodae and Crinoidae in high number.Moreover Single ostracodes, 
fish relics,spores and pieces of vegetable tissues.In timestones there 
is a similar fauna,morsover pyritized plant relics.pieces of moss ani- 
mals,trilobates,tubular algae and single badly preserved foraminife- 
Ta capsules.According to the foraminifera anc brachypoda the packets 
I.-V.could be compared with the mass of Rakow end possibly with the 
lower Malinov-masses of V.M.Pozner.L.F.Rostovtseva compares according 
to the foraminiferae the packets II.-IV.with the IV.-V.-masses of the 
Pilyugin cross-section and the packets III.and IV.with the Gubakha- 
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packet.The brachypoda~complex of the VI. packet Ras no analogy ir tha 
kizeloy faunas go far known. According to the foraminiferas the packet 
VI. ought to be Classified to the kizeloy horizon.V.A.Chizhoya classif- 
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Moscow. Institut stali. 


Novoye v teorii 1 praktike proizvodstva martenovskoy stall (New [Developments] 
in the Theory and Practice of Open-Heearth Bteelcaking) Moscow, Metallurgizdat, 
1961, 439 p. (Series: Trudy Mezhvuzovskogo nauchnogo soveshchaniya) 
2,150 copies printed, 


Sponsoring Agency: Ministerstvo Vysohego 1 srednego spetsial'nogo obrazovanilya 
RSFSR, Moskovskiy institut stali iment I. V. Stalina, : 


Eds.: M, A. Glinkev, Professor, Doctor of Technical Sciences, Vv. V. Kondakov, 
Professor, Doctor of Technical Sciences, V, A. Kudrin, Docent, Candidate of 
Technical Sciences, G. N. Oyks, Professor, Doctor of Technical Sciences, 
and V. I, Yavoyskiy, Professor, Doctor of Technical Sciences; Ed.: Ye. A. 
Borko; Ed, of Publishing House: HN. D. Gromov; Tech. Edw: A. I. Karasev, 


PURPOSE: ‘This collection of articles is intended for members of scientific 
institutions, faculty members of schools of higher education, engineers 
concerned with metallurgical processes and physical chemistry, and students 
specializing in these fields, 
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COVERAGE: The collection contains papers reviewing the development of open- 
hearth steelmaking theory and practice, The papers, written by staff 
members of schools of higher education, scientific research institutes, 
and main laboratories of mtellurgical plants, were presented and discussed 
at the Scientific Conference of Schools of Higher Education, The following 
topics are considered: the kinetics and mechanism of carbon oxidation; the 
process of slag formation in open-hearth furnaces using in the charge either 
ore-lime briquets or composite flux (the product of calcining the mixture of 
lime with beuxite); the behavior of hydrogen in the open-hearth bath; metal 
desulfurization processes; the control of the open-hearth thermal miting 
regime and its automation; heat-engineering problems in large-capacity 
furnaces; serodynamic properties of fuel gases and their flow in the furnace 
combuntion chamber; and the improvement of high-alloy steel quality through 
the utilization of vacuum and natural gases. The following persons took 
part in the discussion of tke papers at the Conference: 8.1. Filippov, 

V.A, Kudrin, M.A. Glinkov, B,P, Nam, V.I, Yavoyskly, G.N. Oyks and Ye. 

V, Chelishchey (Moscow Steel Institute); Ye, A. Kazachkov. ana A. 3. 
Kharitonov (Zhdanov Metallurgical Institute); .8. Mikhaylets titute of 
Chemical Metallurgy of the Siberian Branch of the Academy of Sciences USSR); 
A.I. Stroganov. and D. Ya, Povolotskly (Chelyabinsk Polytechnic Institute); 
P.V, Umrikhin Ural Polytechnic Institute); I.I. Fomin (the Moscow “Serp 4 
molot" Metallurgical Plant); V.A. Fuklev (Central Asian Polytechnic Institute} 
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and M.I. Beylinov (Hight School of the Dneprodzerzhinsk Metallurgical Institute), 
References follow som of the articles, There are 268 references, mostly Boviet. 
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Devices for the Removal of the Products of Combustion from 
Open-Hearth Furnaces. [. Somikin and L. Segan. (Stal, 1038, 
No. 5, pp. 30-35), (In Rusia). Tho authors discuss the vharacter- , 
intica of the methods used to provido the draught necessary for the 
removal of the products of combustion from Open-hearth furnaces. 
The ordinary chimney, the indirect- and direct-acting forcel-draught 
Hue and the direct-acting forced-draught tluo combined with a boiler 
to utiliay tho waste-heat of the Kases aro discunscd. Tho latter is 
nyanted as being the most advantayoous and reliable. Each furnace 
should be provided with two such boiler equipments, one being in 
reserve, Kinally 4 scheme is suggested for the centralixation of the i 
draught systom of a number of open-hearth furnaces which could 
thus bo combined with a contral waste-heat boilor plant. 
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Open-Hearth Furnaces for Increased Production. 
I. Semikin. (Stal, 1039, No. 9, pp. 16-19). (In Russian), Large 
“Tapacity (300-350 ton) furnaces are capablo of producing up to 
1000 tons of steel in 8 hr. For this it is necessary to increase tho 
heat supply during the charging period to 60-60 million cal. per hr. 
usitye forced draft at a pressure of 100-150 mim. of water.  Utilian- 
tion of the heat of the tlie gases for steam raising is possible, The 
furnsew should bo mado gas-tight by a atecl shell. Gaa and air 
uptakes and sing kets and regenerators should have individual 
walls. Spaces between slag pockets and regenerators should be 
ventilated. The author discusses more particularly, and with some 
reference to experimental data and works experience, the design 
of the bath and the volame of the furnace, mothods of supporting 
the furnace atructuro, port design, slag pockets, regenerator, 
reversing valves and flues. 
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"New Construction for Hearth of Blast Furnace Py 
Prof I. D. Semikin, Dnepropetrovsk Metal Inst; I. G. 
Polovchenko, Engr, Dneprodzerzhinsk Night Inst, 8 pp 


“"Stal'™ No 12 


Authors discuss new construction for hearths of 
blast furnaces. Hearth has heavy bronze base under 
the hearth block. Cooling plates are arranged under 
the hearth block. Claim that with this arrangement 
stability of hearth is increased, service period of 
hearth block and foundations is lengthened, and 
operating period of the furnace increases. 57829 
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|—-SEMIXIN, I.D. a 


42319, SEMIKIN, I.D.-Dinamika Fakela svobodnoy strui Nauch. trudy (Dnepropetr. metallurg. 
in-t im Stalina}), VYP 14, 1948, s 3-18-Bibliogr: 15 nazv. 


SO: Letopis'Zhurnal'aykh Statey, Vol. 47, 1948. 
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a SENIKIN, I.D. 


42320. SEMIKIN, I.D., STANKEVICH, X.C.,-Ispytaniye nevoy golovki martenovskoy 
pechi. Nauch, trucy (Dnepropetr. metaliurg. in-t iz. Stelina}) ¥YP 14, 


1948, 3 19-27. 


Letopis'Zhurnal'nykh Statey, Vol. 47, 1948. 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547910017-6" 


Karas ECR RELEASE eta del ora CIA-RDP86-00513R001547910017-6 


e ne; BUD, Le ¥e5 Frisia avy me i 2 3 GLLUAGY y ple fe 3 GRaAgCV /GKIY, 
KUSMIN, M. A.; MIKHAYLENKO, A. Ya.; NAZAROV, I. S.; PLOTNIKOV, L. A.3 
5 TROIB, 5. G. 


Metallurgiueskie Peui (Metallurgical Furnaces) » 915 p-, 1951. 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547910017-6" 


CIA-RDP86-00513R001547910017-6 


"APPROVED FOR RELEASE: 08/09/2001 


124-57-2-1975 


Translation from Referativnyy zhurnal. Mekhanika, 1957, Nr 2, p71 (USSR) 


AUTHOR _ Semikin -+-D-——Gol'dfart, E.M., 


TITLE To the Theory of the Free Jet (K teorii svobodnoy strui} 
PERIODICAL Nauch tr. Dnepropetr. metallurg. in-ta, 1954, Nr 31, pp 3-15 


ABSTRACT Differential equations are obtained, which determine the 
propagation of 4 plane and an axisymmetrical laminar jet in an 
infinite medium having the same physical properties. Formulas 
for the velocity distribution over a cross section and along the 
axis of the jet are given. !t is shown that the dimensionless 
velocity profiles become similar, Starting from 4 certain fully 
defined time criterion. The calculations conducted on the basis 
of the relationships obtained ere confirmed satisfactorily by the 
experimental data of ! D.Semikin‘/Nauch. tr. Dnepropetr 
metallurg in-ta, 1948, Nr 14:. However, it is necessary to note 
that the formulas proposed by the authors coincide with the first 
@pproximetion of the solution obtained for similar problems 

eatlii: by Pai, S.J., {(Mekhanika, Sb. Perev, i obz. in. period. 
lit 1950, Nr 1; Quarterly Appl. Meth., 1952, Vol 10, Nr 2). 

Card 1/) Bibliography: 6 references M.M.Benilova 

i. ‘evs--Theory 2. Mathematics 
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124-57-1-689 
Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 1, p 89 (USSR) 


AUTHOR: Semikin, I.D. 

TITLE: The Laws Governing the Combustion Process of a Gas ina 
Torch Flame (Zakonomernosti fakel'nogo protsessa szhi- 
ganiya gaza) 


PERIODICAL: Nauch. tr. Dnepropetr. metallurg. in-ta, 1955, Nr 33, 
pp 83-103 


ABSTRACT: The velocity distribution in the various sections, the veloc- 
ity variation along the axis, the gas-flow rate acress the cross 
section, aid the diameters of the cross section of the jet are 
determined by means of G.N. Abramovich's equations of the 
theory of the turbulent gaseous jet [ Prikladnaya gazovaya_di- 
namika (Ap»lied Gasdynamics), Gostekhizdat, 1953] for values 
of the empirical coefficient a = 0.080 - 0. 085. A correlation of 
the calculated and the experimental data establishes the effect 
on the length of the flame of the inner diameter of the torch 
(the nozzle diameter), the heat value of the fuel, the O, content 
of the air, and the excess air. Empirical formulas for the 

Card 1/2 flame length are compiled with and without consideration of the 
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The Laws Governing the Combustion (cont. } 


entrance velocity of the gas and the air, and the temperature of the gas and 
the air. The effect of the crowding of a flame and the angle of convergence 
and distance between flames are examined only qualitatively. 

A.B. Reznyakov 


1. Flames--Properties—-Mathematical analysis 2. Gases-~Combustion-~Analysis 
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prefesser; ROZENGART, Yu.I., kandidat tekhnicheskikh nauk, dotsent; 
GOL' DFARB, E.M., kandidat tekhnicheskilh nauk. 


Heating massive bodies by radiation. Stal’ 16 no.3:252-256 Mr '56, 
(MIRA 9:7) 


1.Dnepropetrovskiy metallurgicheskiy institut. 
(Heat--Radiation and absorption) (Electrometallurgy) 
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Translation trom. Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p05 (USSR) 


AUTHORS  Semikin, 1.D., Averin, S.I. 
aa 

TITLE. Controlling the Flame Jet in Open-hearth Furnaces (Organi- 
zatsiya fakela plameni v martenovskikh pechaxh) 


PERIODICAL Tr. Donetsk. otd. Nauchno-tekhn. o-va chernoy metallurgii, 
1957, Nr 5, pp 39-46 


ABSTRACT When a free jet moves in an infinite space, the process of 
mixing consisis of the capture of and transportation of the neces- 
Sary amount of air into the depth of the flame and then of inti- 
mate intermixing thereof. The flame length (FL) depends upon 
the diameter of the burner, the heating value of the gas (calcu- 
lation has to be in terms of heat value per unit weight), the O2 
content of the air, the velocities of the gas and air flows and 
the angle at which they meet. In open-hearth furnace practice, 
FL 1s not dependent upon the velocity of the gas, unless sup- 
plementary sources of energy are used in the form of com- 
pressed air. But the FL does depend upon air velocity, de- 
clining as air velocity increases. The angle of contact of gas 
and air must not be >20°, because although the FL diminishes 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547910017-6" 


FOR RELEASE: 


WSS bee 


001 


Bees tt 


DP86-00513R001547910017-6 


2 


2 


"APPROVED 08/09/2 


SAE 


CIA- 


137-58-6-11679 


Controlling the Flame Jci in Open Hearth Furnaces 


in this case as the result of the impact of the flows, the aerodynamics of 
the flame are Simultaneously impaired. Venturi ports should be modified in 
the following directions: 1) reduction of the dimensions of the gas port 
where reserve draft is available, 2) provision of multiple-jet burners if 
coke gas is available. The speed of outflow of cold coke gas should be 

280 m/sec; 3) delivery of compressed air in high-pressure jets with Laval 
nozzles. Jt was found at one of the plants in Dnepropetrovsk that delivery. of 
compressed air into the tank by means of two side nozzles reduced heat 
time by 30-40 min. A design has been developed of a port with an aerody- 
namic tank in which the major role is played by air and not gas. 


M.M. 


1. Oper hearth Purnaces--Control systems 
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Analytical determination of the longitudinal profile and 
the dimensions of a laval nozzle. Izv. vys. ucheb, ZAVe? 
chern. met. 2 no.32107-114 Mr '59, (MIRA 12:7) 


1.Dnepropetrovskiy metallurgicheskiy institut. Rekomendovano 


kafedroy metallurgicheskikh pechey Dnepropetrovskogo netallurgicheskdgo 
instituta, 


(Gas flow). (Nozzles) 
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AUTHOR: Semikin, I. D. 


=e 
TITEL: On the technical indices of open hearth furnace operation 
(As a discussion) 


PERIODICAL: Izvestiya bysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 
ne. 12, 1960, 139 - 145 


TEXT: The article deals with the problem of determining the output 
quota for epen-hearth furnaces. The present methods are criticized with 
reference to the author 's own three works {Ref. 1: I. D. Semikin. Diskus- 
Siya o rabote domennykh pechey na povyshennom davlenii (Discussion on Blast 
Furnaces Operating on Higher Pressure), NTO ChM, Dnepropetrovsk, 1958; 

Ref. 2: I. D. Semikin.. Teplotekhnicheskaya otsenka topliva (Heat-Technolo- 
gical Fuel Reting), Trudy Dnepropetrovskogo metallurgicheskogo instituta, 
no. XXII, 1949; Ref. 3: I, D. Semikin. Osnownyye razmery rabochego pro- 
stranstva martenovskikh pechey (Basic Dimensions of the Effective Area of 
Open-Hearth Furnaces), Materialy k soveshchaniyu staleplavil'shchikov v 
Khar'kove, VNITO Metallurgov, May 1939] and calculations made in this field. 
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The authors emphasizes that the output capacity of a furnace depends cn de- 
Sign as far as design results in a lower or higher heat capacity, i.e. a 
furnace will give a high output if its design permits the combustion of more 
fuel without ruining the brickwork, and the design of the head affecting the 
flame in the furnace is the most important design factor at the moment. Hs 
does not agree with the opinion of some metallurgists that low efficiency 
is inherent in large furnaces. Three factors are suggested to serve as a 
basis of productivity rating: I - The furnace heat capacity, Mo. (Mi By 
with metal output per 1 million calories (as the electro-metallurgists use 
to set the output quota by the furnace transformer capacity), though the 
maximum heat capasity depends on the designer's understanding of its impor- 
tance, The higher the maximum heat power, the higher will be the absolute 
productivity, but the specific output per 1,000,000 cal will be gradually 
lower, and intensely operating furnaces will have a lower specific output 
index (which will not stimulate rational development), II - The furnace 
charge (E), for it is easily controllable. Ths annual furnaces capacity 
would than be determined by the number of heats (n) per year: 


Card 2/4 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547910017-6" 


es EE SS 


"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547910017-6 


8/148/60/000/012/016/020 
On the technical indices of open hearth... 4161/4133 


though it would depend on the heat capacity, the cherge weight, the number 
of work days a year, form of charge (liquid or cold iron), steel grade, etc, 
and would be possible for certain average conditions only (which is true 
for any methsds). Besides this, a correction factor would have to be used, 
Since the annual number of heats depends on the charge volume, and 12 - 16 
heats a day are possible in a 5-ton furnace, and only 3 - 4 in 500-ton fur-- 
nace. III -. The furnace hearth area (F), or, actually, the metal bath 
Surface area. This factor is just the index being used now, and the output 
per 1 m? of floor permits a comparison of furnaces of different sizes. It 
would be practical in the first approximation, but it has a negative side 
as well. The hearth erea is not as dependably determinable as the charge 
E, and fair comparison of capacities would only be possible taking into ac- 
count the real bath surface level. This is so for two reasons: 1) Designers 
want to conceal the real hearth area to get a "high" output index, and in- 
dicate excessive furnace wall thickness in drawings. Such thick walls are 
rapidly destroyed by slag (after 10 - 15 heats) in a narrow furnace, the 
width and the metal surface area become normal, but the metal output is 
Still related to the smaller initial floor area; 2) Being of* the opinion 
that the heat process is the faster the shallower the bath is, designers 


Card 3/4 


APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001547910017-6" 


ORR ; 
ai ot dl 2001 CIA-RDP86-00513R001547910017-6 


35082 
§/704/61/000/002/006 /006 
D201/D302 
2YSTOO0 
AUTHORS = Semikin, I.De, Professor, KostogryZ0V, V.S-, Candidate 
of Technical Sciences, and .Tsygankov, O-Le, Engineer _ 


TITLE: A heat radiation calorimeter 


SOURCE: Ukraine. Gosudarstvennaya planvoya komissiyae Institut 
avtomatiki. Avtomatizatsiya i priborostroyeniye} sbornik 
nauchnykh trudov, nO. 2, Kiyev, 1961, 153-164 


TeEXP; The authors describe a thermal radiation calorimeter based on the 
principle of temperature difference produced at a neat resistance by the 
thermal flux. The instrument consists basically of a hollow copper Cy- 
linder with a partition in its middle. The thickness of the cylinder NX 
walls and of the partition does not exceed 0.2 mm. The part of the cy~ 
linder above the partion acts as an absolutely black body and performs the 
functiion of a heat collector. The lower part of the cylinder is slotted, 
the slots acting as thermal resistances. The cylinder has a connection 
sleeve for the wiring of a thermocouple batterye The battery is made of 
copper~constant thermocouples, whose number is determined by the sensitivity 
Card 1/3 
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of the instrument. The thermocouple battery is wound at the external 
cylinder surface in such a manner that the heat resistances be placed bee 
tween the thermocouple junctions (hot junctions) placed against the sure 
face of the heat collector and the junctions placed at the water-cooled 
part of the cylinder (cold junctions). The junctions are isolated from 
the cylinder surface by mica waferSo Mica is also used to insulate the 
thermocouples from the top. The heat collector, together with the thermo- e 4 
couples is placed ina protective envelopes A mirror-polished nickel foil 
ig placed between the collector and the envelope; this arrangement makes 
the heat losses negligible. The whole arrangement is assembled into a 
separate unit, fixed at the face of the water-cooled bioc which at its 
other end has two pipes for the circulation of water and one for the wie 
ring from the thermocouple battery to a potentiometer. The experiments 
have shown the linear de pendence of the eom.f- of the radiation calori- 
meter on the thermal flux; the temperature of the radiating body as was 


found to satisfy Eq. (17) 
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708 
AUTHORS : Semikin, I.D., Averin, S.i- 
TITLE: Basic mechanism of a turbulent gas flame 
PERLUDICAL: Lzvestiya vysshikh uchebnykh zavedeniy- 
Chernaya metallurgiy4,y no.4, 1962, 140-152 
TEXT: The paper is a continuation of previous work. The 
ditions in turbulent flow are analysed and a formula 
om one typé of flow to another. The 
Lengths, the 
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EO81/E435 
AUTHORS: Averin, S.i., Semikin, I.D. 
TITLE: Combustion of a Single component gas mixture in a. 


turbulent flame 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya.. 

metallurgiya, no.6, 1962, 146-154 - 
TEXT: In a previous work (Izv.V¥UZ. Cnernaya metallurgiya, no.4, 
1962) the present authors found the formula for flame length 
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T 
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In order to calculate zslame length from this formula, it is 
necessary to know the mean composition and specific gravity of the 
gas mixture at the end of the capture path, and equations are 
' quoted for (1) the weight fractions of combustible gas, of residual °*:. 
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free oxygen, of the products of the reaction, of nitrogen and 

of unburnt gas; (2) the specific gravity of the gas mixture and 
(3) the mean temperature of the gas mixture. These formulae are 
applied to caiculating the composition, thermal characteristics, 
specific gravity and flame length in the combustion of hydrogen 
and carbon monoxide; the results are shown in tabular and 
graphical form. The analysis is applicable to complex multi- 
component gas mixtures and gives good agreement with experiment. 
There are 6 figures. 


ASSOCIATION: Dnepropetrovskiy metallurgicheskiy institut 
(Dnepropetrovsk Metallurgical Institute) 


SUBMITTED : June ly, 1961 
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AUTHORS : Averin, S.-1-; Semikin, I.D- 


onent gas mixtures in a 


_ 


" PITLE: The combustion of multicomp 
turbulent flame 


‘peRIODICAL: tzvestiya vysshikh ‘chebnykh zavedeniy- Chernaya 
metallurgiy4, no.8, 1962, 158-169 


_ TEXT: General equations are first formulated for the combustion 

/- of a mixture of two combustible gases with oxygen. The 

“ combustion of mixtures of oxides of carbon and hydrogen is then 
considered and, on the basis of previous articles by the same 
authors (Izv.VUZ. Chernaya metallurgiya, nos: k and 6, 1962), 

» a formula is derived for the ratio of the flame zength to the gas 


nozzle diameter. An auxiliary graph is given to facilitate : 
practical calculations with the formula. The combustion of * i. 
hydrocarbons and of mixtures of several gases is then considered. ae 


Calculations are made of flame Length as function of Froude Number 
for oxides of carbon, hydrogen, generator gas, natural gas, coke 
oven ga5, blast furnace gas and Moscow city gas in an atmosphere of 
air for subsonic rates of gas flow. The results are compared with 
Card 1/2 _ 
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published experimental data and agreement is good, The method 
can be used to assess the influence of various factors on flame- 
length, It is found that on burning mixtures of carbon oxides 
with hydrogen the flame length increases with the hydrogen 
content, When burning mixtures of hydrogen and hydrocarbons, 
and in particular with methane, the flame-length increases with 
the concentration of hydrocarbons, When burning mixtures of 
methane with hydrocarbons of the series CnHoan+2 the flame-length 
increases as the methane concentration is reduced and the 
concentration of CyHon+2 hydrocarbons is increased, There are 
3 figures, i; 


ASSOCIATION: Dnepropetrovskiy metallurgicheskiy institut 
(Dnepropetrovsk Metallurgical Institute) 


SUBMITTED: November 10, 1961 
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- £0B1/E184 . 
AUTHORS 3 Averin, S.I., and Semikin, I.D. 
TITLE : Length of a turbulent gas flame issuing under high. 


‘pressure from cylindrical and conical jets 


PERLODICAL! Izvestiya vysshikh uchebnykh gavedeniy, 
. Chernaya metallurgiya, no,12, 1962, 162-173 


TEXT: A formula for turbulent flame length derived previously. 
by the present authors (Izv. vuz. Chern. met. no.8, 1962) is | 
analysed and developed. with special reference to conditions of high 
gas velocity, in which changes of gas density must be taken into. 
account, The relationship between the specitic gravity and the 


velocity of the gas is established, and two criteria, characterising ~ 
respectively the relative gas flow and the initial gas compresS ion, 


are obtained. Calculations are carried out for Shebelinka natural l 


gas (92.3% CHks 4, 21% Coe» 0.9% CaHys 0.33% CEH 9: 
0.46%. C-Hyo+ 1.39% No» ‘0.4183 CO), and curves are given to show 
the dependence of flame length on relative gas flow. . The flame 


length increases continuously with increasing gas flow, but at a 
decreasing rate up to a critical flow, after which the rate. i 
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increases again. Smaller diameter jets: give shorter flames with 


a greater ratio of fiame length to jet diameter. if the air is 


pre-heated, the flame length increases mor 

than if it is not; the flame length to je 

less on jet diameter and the flame is longer. 

with Shebelinka gas show good agreement with theory. 


There are 6 figures. 


ASSOCIATION: pne propetrovskiy metallurgicheskiy institut 


(pne propetrovsk Metallurgical Institute) 


SUBMITTED: September 12, 1961 
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